Key Messages

• • How Islam influences breastfeeding among
African Americans, a group with low breastfeeding rates in the United States, has not been studied.
• • This mixed-methods study illustrates that
Islamic traditions positively influenced breastfeeding attitudes and practices among a group of African American Muslims. • • It demonstrates that engaging Islamic teachings and communities has the potential to improve African American Muslims' breastfeeding practices.
affiliation, along with other religious affiliations, was associated with a statistically significantly higher odds ratio of initiating breastfeeding (Burdette & Pilkauskas, 2012) . In the same study, only Muslim affiliation had an association with breastfeeding 6 months or longer. The authors conclude that more research about the association of religious affiliation and breastfeeding is necessary, particularly because it could uncover potential interventions for increasing breastfeeding rates. The influence of religion may be a particularly important factor in breastfeeding decisions among African American Muslims, based on the above-mentioned findings and studies that examine the role of social networks. Research has illustrated that the beliefs and attitudes held by people in women's social support networks influence decisions to breastfeed (Street & Lewallen, 2013) . Similarly, the attitudes of male partners toward breastfeeding affect breastfeeding (MitchellBox, Braun, Hurwitz, & Hayes, 2013) . Studies have also found that community support affects breastfeeding decisions among African Americans (Ludington-Hoe, McDonald, & Satyshur, 2002; Reeves & Woods-Giscombé, 2014; Spencer, Wambach, & Domain, 2014) . One study highlighted the positive influence that faith communities (and faith) can have among African Americans. It is notable that the study's findings point to "engaging the spheres of influence surrounding African American women," especially "largely untapped and underdeveloped" religious institutions, as ideal spaces for breastfeeding promotion (Spencer et al., 2014) . These studies provide evidence to support the role of breastfeeding education within religious networks, which highlights the value of our study. Our research contributes new knowledge about the influence of Islamic beliefs and teachings on breastfeeding and the potential effect of engaging Islamic teachings within Muslim communities to improve breastfeeding practices, particularly among African Americans.
The aims of this research were (a) to gain understanding of breastfeeding attitudes and rates among African American Muslims in West Philadelphia, (b) to determine whether African American Muslims in West Philadelphia receive information and/or guidance from their religious leaders about breastfeeding, and (c) to examine if breastfeeding education and Islamic teachings can be combined to influence breastfeeding attitudes in this group.
Methods
Design
A mixed-methods design was employed, as collecting both qualitative and quantitative data would best meet study aims, with each data type enriching the other. Limited resources meant that the sample size would be small and nonrandom; thus, qualitative data from open-ended questions would allow for more nuanced information to address the study aims. Quantitative data would allow for comparison with existing data sets and identification of population trends. This study was approved by the Institutional Review Board of the University of Pennsylvania.
Setting
Data collection took place in four mosque community centers in West Philadelphia (a middle-to low-income neighborhood) that granted permission for data collection. Two of the centers consisted of two-to three-room facilities, whereas the others were large edifices with offices, numerous classrooms and meeting spaces, and a large prayer hall. Three of the four centers were frequented nearly exclusively by African Americans. One of the larger centers had members with diverse cultural origins (European American, African American, Middle Eastern, Southeast Asian). All centers had people of all ages with no obvious male or female predominance.
Sample
The target population was African American Muslims in West Philadelphia. The sample population included both members and leaders of this target group. Due to limited resources, convenience sampling was used and sample sizes were set as the maximal number of people who could be recruited within the study period. Inclusion criteria for community members included being male or female, being between 18 and 45 years old or a minor emancipated because of marriage or military status, self-identifying as Muslim, and being a member of an African American Muslim community in West Philadelphia. Community leaders of mosque community centers were defined as an imam, assistant imam, sheikh, or female leader of a women's group. No other inclusion or exclusion criteria were used for recruitment of community leaders.
Measurement
A multicomponent primary study tool was used to gather quantitative data to address the study aims. Eight Likert-type scale questions were used to gather information related to Islam teachings and breastfeeding. Breastfeeding rates and practices were measured by asking women to fill out a table to indicate for each of their children whether the child was never breastfed, breastfed, breast and bottle fed, exclusively breastfed at 3 and 6 months, and breastfed at 12 months and at what age the child stopped breastfeeding. The Iowa Infant Feeding Attitude Scale (IIFAS) was used to assess breastfeeding attitudes (Mora, Russell, Dungy, Losch, & Dusdieker, 1999) . The IIFAS was chosen because it has been demonstrated to be both reliable and valid with diverse populations, including men, to assess breastfeeding attitude as a predictor of breastfeeding (Lau, Htun, Im Lim, Ho-Lim, & KlaininYobas, 2016; Mitchell-Box et al., 2013; Mora et al., 1999) . The tool consists of 17 Likert-type scale items scored such that higher scores indicate positive attitudes toward breastfeeding. Finally, questions to collect demographic data were also included in this primary study tool.
To obtain more detailed information to address the study aims, open-ended, in-person, digitally recorded qualitative interviews were conducted with community leaders. Table 1 lists the interview questions that guided these interviews.
In a second phase of the research, analysis of initial data guided the creation of an education pamphlet to promote breastfeeding among African American Muslims that incorporated information about Islamic traditions that encourage breastfeeding. This pamphlet was designed to gather further data regarding the third above-mentioned aim through a secondary study tool designed to gather feedback about the pamphlet's contents and the potential effect it could have on discussion in the community around breastfeeding and on decisions about breastfeeding. Community leaders were consulted in the development of the pamphlet and provided input about the content and design of the pamphlet. The pamphlet was presented to respondents who then completed the secondary study tool. The secondary study tool employed both Likert-type scale and open-ended questions to assess if employing an Islamic perspective in breastfeeding education can influence breastfeeding attitudes.
Data Collection
The first author (a female, non-African American, 4th-year medical student with prior qualitative fieldwork experience) collected data for the primary research phase between September 2015 and November 2015. Recruitment of community members took place at times of high traffic flow in the community centers and was accomplished by standing next to a flyer advertising the study and asking passerbys if they were interested in participating in a breastfeeding study. Respondents were informed that the study was aimed at better understanding the breastfeeding needs of their community and that the researcher was a medical student with a Muslim cultural heritage. They filled out the primary study tool on paper at the site of recruitment.
Community leaders were recruited in person and via email. Open-ended, in-person, digitally recorded qualitative interviews were conducted with community leaders of mosque community centers. Interviews were recorded as field notes were made, conducted at the mosque community centers, and lasted between 10 and 40 minutes. Community leaders also completed the primary study tool on paper after or before being interviewed. Only one respondent dropped out. This community leader decided not to be interviewed but did complete the study tool.
In February 2016, the first author implemented the second phase of data collection. After a scheduled class at one of the mosque community centers, the first author presented the aforementioned education pamphlet and provided refreshments. The audience consisted mostly of people who had attended the class but also a few who came specifically for the pamphlet presentation. Respondents to complete the secondary study tool were recruited from the audience. Due to time constraints and coordination challenges, this phase took place at only one of the mosque community centers.
All respondents were asked to sign an informed consent form, after being given the opportunity to ask questions about the study, prior to participating in study tool completion or interviews.
Researcher bias was minimized by conducting background research on the community to avoid projecting knowledge about other Muslim communities on the respondents and by maintaining a nonjudgmental yet questioning stance. Efforts were also made to avoid leading questions and to refrain from analyzing data until all data were collected so as to not influence data collection. In addition, the researcher collecting data respected religious norms by covering her head when in the mosque community centers and was familiar with Islam and Muslim practices. 
Data Analysis
Descriptive statistics were used to quantify the demographic information, breastfeeding attitudes, and breastfeeding practices collected from the study tool. Statistical analysis included use of the Fisher exact test (GraphPad.com Fisher exact test calculator) to compare subpopulations within the study and the one-sample t test (MedCalc.org test for one proportion calculator) to compare study results with published breastfeeding data. Two-tailed p values were reported. Interviews were analyzed using conventional content analysis to identify the main themes as they related to study aims (Schreier, 2014) . Following verbatim transcription of the interviews, the first author performed first-level coding. First-level codes were subsequently made into categories and subcategories. A definition was given to each category and subcategory. The transcripts were then recoded to place all the data into these categories and subcategories, which were modified as needed to best fit the data. The final categories were then placed into related clusters that identified eight main themes in the data (see Figure 1 and Table 2 ). Some categories became themes, whereas others were grouped to become a theme. The second author examined the transcripts to determine appropriateness of the coding scheme and the identified themes.
Results
Forty-four community members and eleven community leaders completed the study tool. Five respondents did not meet inclusion criteria and their study tools were omitted. Omission of individual questions was permitted and is reported. Five female and five male community leaders from four mosques were interviewed. Respondent demographic data and analysis are presented in Table 3 . The sample of community members included more women than men, because recruitment of men was challenging due to cultural norms of gender segregation. Community leaders were all older than 36 years, whereas the community members were no older than 45, by design of the inclusion criteria. 
Breastfeeding Attitudes and Rates
Based on their scores on the IIFAS, both community members and community leaders demonstrated positive attitudes toward breastfeeding (see Table 4 ). In previous research, intent to breastfeed was associated with mean scores of about 65 out of a possible total of 85 points (Mitchell-Box et al., 2013; Mora et al., 1999) . Scores for community members had a mean of 65 and a range of 49 to 79. Scores for community leaders had a mean of 68 and a range of 61 to 74. To assess whether belonging to a Muslim community could be associated with improved breastfeeding practices, the breastfeeding rates of the sample were compared with those of all African American women. Breastfeeding rates for the first and last child for female respondents with children among the convenience sample of community members were calculated from the data collected (see Table 5 ). These rates were found to be higher than those of African Americans in Pennsylvania and nationally, reaching statistical significance at 6 months and 1 year, respectively, by one-sample t test. In addition, rates of exclusive breastfeeding for the first 3 months among the convenience sample were greater than those of African Americans in Pennsylvania, with statistical significance demonstrated by one-sample t test.
Content analysis of the interviews revealed the following themes related to breastfeeding practices in the study population.
Islamic guidelines about breastfeeding. Regarding the Quran, six respondents shared that a Quranic verse (verse 33 of the chapter The Cow) that mentions a 2-year period in relation to breastfeeding relays the appropriate amount of time for breastfeeding. However, interpretations of this verse differed. For two respondents, the verse conveys that breastfeeding should occur for 2 years. Two others stated that the verse relates that weaning (beginning to transition away) from breastfeeding should occur at 2 years of age, whereas one similarly stated that the verse means that a child should be breastfed for at least 24 months. Another respondent explained that the verse puts a 2-year limit on breastfeeding. Two female respondents also highlighted that the verse notes that the father must provide for the infant's feeding if the mother chooses not to breastfeed: "The husband is the one who is obligated to provide for that child and make sure that child is fed."
Respondents likewise explained that the Hadith (a record of sayings and behaviors of the Prophet Muhammad that guide Islamic practice alongside the Quran), together with fiqh (loosely translated as Islamic law), elaborates on Quranic notions. The Hadith highlights breastfeeding as a standard practice for Muslims in the Prophet Muhammad's time and, thus, a practice that contemporary Muslims should follow. "The Hadith relates the story of Halimah Sadiyyah, a woman who received many blessings and high praise for breastfeeding the Prophet Muhammad," which forms the basis for the rewards attributed to Muslims who breastfeed. The Hadith, they additionally stated, conveys that one can hire a wet nurse and that familial ties form between an infant, the woman who nurses that infant, and her family, such that marriage between the two families is forbidden.
That parents have an obligation to provide for a child and that the child has a right to be "suckled" were also shared as being part of the Islamic tradition. One respondent shared that in the interpretation of the Islamic tradition that she follows, the mother is obliged to provide colostrum for the first 3 days but subsequently has no obligation to feed her child. Respondents also relayed that compensation for breastfeeding is permissible under their interpretation of Islam. Finally, five respondents explained that their religion emphasizes the importance of following a healthy lifestyle and that breastfeeding is part of doing so. However, one of these respondents stated that even in medical matters, what is contained in the revelation of the Quran trumps this knowledge: 
Benefits of breastfeeding from an Islamic perspective.
Respondents highlighted that breastfeeding builds human connection in their community, either through the mother-infant bond or through cross-feeding and wet nursing, which creates a relationship that "mirrors the blood ties." Respondents also relayed that their religious tradition encourages "natural" practices, such as breastfeeding, as being beneficial.
Non-Islamic benefits of breastfeeding. All respondents noted that breastfeeding is preferred because of its health benefits. Respondents cited immune benefits, improved digestion, improved nutrition, and decreased hospital visits and infections for the infant. Female respondents also identified helping "her body get back into shape" and improved hormonal balance as maternal health benefits. Respondents highlighted maternal-infant bonding as another benefit.
Community practices surrounding breastfeeding. Three respondents conveyed that breastfeeding was widespread and widely accepted in their communities. One respondent said, "I'm trying to think if there's someone I know with a baby who is not breastfed. I'm sure there are, but the majority of Muslim women that I know breastfeed."
Four respondents indicated that they knew people in their community who engaged in cross-nursing or who had been cross-nursed. (However, not all respondents were asked about milk sharing.) In one case, mothers crossnursed to make different gender infants milk siblings, so that the female infant would be able to appear uncovered in the future in front of the male infant. (In general, Muslim women who practice veiling can appear unveiled in the presence of men only if they are close relatives.) In another case, the mother had a friend who worked at her infant's daycare breastfeed her infant, because the mother had difficulty pumping. One respondent breastfed the infant of a woman with whom she was close, who also breastfeed her infant. This respondent emphasized the importance of permission for cross-nursing.
Finally, one respondent shared that in her community, there was a woman who was paid by her husband to breastfeed based on an arrangement that they had made, noting that this was unusual.
Deviations from mother-infant breastfeeding. Respondents expressed that breastfeeding was not always possible. Four respondents explicitly noted that their religious community recognizes that some women face impediments to breastfeeding. Respondents conveyed that the religious tradition allows for cross-nursing as one option for such women. One respondent remarked that the use of formula without chemicals, such as soy formula or dry powder milk, is recommended for those who cannot breastfeed. However, another respondent noted that in her experience, there is "a lot of formula shaming" in her community. This respondent stated, "It's not a requirement of Islam that you have to breastfeed. It's more recommended as a good thing to do. You know, it's not a sin if you don't." Another respondent from the same mosque made a similar statement.
Information and Guidance Received From Religious Leaders About Breastfeeding
Results indicated that most community members were aware of the Islamic tradition's general treatment of breastfeeding but had not heard an imam talk about breastfeeding. Slightly more than half had heard an Islamic community leader other than an imam talk about breastfeeding (see Table 6 , Questions 1-3, 7, and 8). It is interesting that there was a statistically significant difference between the proportions of community members and of community leaders who agreed with the statement, "I have heard an imam talk about breastfeeding," at 81.8% (n = 11) and 36.6% (n = 41), respectively (p = .01, Fisher exact test).
The following theme emerged from content analysis of the interviews with regard to knowledge and guidance shared about breastfeeding.
Uncertainty about the treatment of breastfeeding in Islamic texts.
Although respondents largely agreed that Islamic texts discuss breastfeeding, their knowledge level about what the texts relate varied. Nine out of 10 respondents indicated that the Quran mentions breastfeeding, whereas 1 respondent was unsure. Respondents also noted that the Quran provides guidelines about how long to breastfeed. However, only 1 could identify from memory the Quranic verses that are the sources of breastfeeding guidelines. Eight out of 10 indicated that the Hadith mentions breastfeeding, without being certain of the details therein, whereas 2 were unclear about whether or not the Hadith does so. Thus, some religious leaders interviewed had only basic notions about what Islamic traditions say about breastfeeding.
Potential Effect of Breastfeeding Education With an Islamic Perspective on Breastfeeding Attitudes
Study tool responses revealed that engaging Islamic teachings in a breastfeeding education and promotion program has the potential to positively affect views on breastfeeding and engagement in breastfeeding. Answers to questions regarding the influence of respondents' religion on breastfeeding choices demonstrated that both community leaders and community members believed that religiously based encouragement of breastfeeding would push them toward breastfeeding (see Table 6 , Questions 4-6).
The education pamphlet created is presented in Figure 2 . Feedback on the pamphlet was completed by six respondents (four were excluded for being older than 45 years) and is reported in Table 7 . Responses demonstrate that incorporating an Islamic perspective in breastfeeding education has the potential to improve breastfeeding attitudes and decisions.
Content analysis of interviews with community leaders brought to light the insights below about breastfeeding education from an Islamic perspective under the following theme.
Teaching about breastfeeding. All agreed that teaching their communities Islamic beliefs about breastfeeding would be useful. However, only two had previously spoken to community members directly about breastfeeding and only one of them with a focus on Islamic teachings. Formal religious education provided on breastfeeding in the community includes, at a basic level, general mentions of textual references to breastfeeding and stressing that human milk is healthier than formula and, therefore, more desirable based on the importance that Islam places on good health. It also comprises information about the appropriate period of breastfeeding, finding someone to breastfeed if the mother does not want to, and the implications of cross-nursing for relational ties according to Islamic guidelines.
One respondent explained that he has spoken with family but not community members. His conversations included information about the benefits of it, how long it should be, at what point of time it should stop, and . . . the validity of compensation for even the mother of the child to breastfeed the child and . . . the availability of a wet nurse if the woman is unable to do the breastfeeding.
Respondents also revealed that community members seek out information about Islamic perspectives on breastfeeding in the absence of formal teaching on the subject.
In addition, respondents conveyed that the medical community discusses breastfeeding with expectant mothers. However, a respondent noted that information from the medical community may contradict the Islamic perspective: "I went to prenatal care and . . . they tell you breastfeed at least 2 months so your children's immune system can build up, whereas the Quran tells you 24 months and that's for the nurturing of your child."
Thus, respondents conveyed that formal information sharing about breastfeeding from an Islamic perspective was limited despite a wealth of issues that could be discussed with community members. Respondents cited two main reasons that teaching about breastfeeding would be beneficial to their communities: (a) It is important for community members to know the health benefits associated with breastfeeding, and (b) teaching about Islamic perspectives on breastfeeding would allow for more informed discussions and decision making about breastfeeding. One respondent expressed, "Knowing that nursing is something that is encouraged in the Qur'an and in the sunnah would be helpful to people as it relates to their choices."
Respondents believed that teaching about Islamic beliefs related to breastfeeding could encourage women to breastfeed more. One respondent noted, "If they need more proof other than what they already know . . . Islam would probably validate what they already know . . . but it wouldn't take much doing." Another respondent stated that teaching the Islamic perspective "may give it [breastfeeding] more weight." Yet another respondent went even further and suggested that teaching about Islamic beliefs about breastfeeding would get women who might not otherwise breastfeed to breastfeed: "Speaking for myself, I would never have breastfed if I wasn't told it was obligatory for us to do it."
With regard to what should be taught, one respondent stated that teaching should focus on "the fact that it is mentioned in the Quran, the amount of time that is mentioned and recommended to breastfeed for . . . that there's an importance to it, there's an importance placed on it in Islam." Another said that "holding lectures in reference to it, giving out pamphlets or brochures, just teaching the benefits of breastfeeding" would be important. Respondents also conveyed that "in our religion, it's [breastfeeding is] an obligation."
Discussion
The results reinforce the notion that Muslims largely believe that Islam encourages breastfeeding. African American Muslim women aware of Islamic breastfeeding guidelines may feel a religious incentive to breastfeed their children. Our research supports previous findings associating Muslim affiliation with breastfeeding for 6 months or longer (Burdette & Pilkauskas, 2012) . However, the findings also reveal that African American Muslims often do not receive substantial or targeted information from their religious leaders about breastfeeding. This is highlighted well by both the interviews with community leaders and the discrepancy in how many community leaders versus community members indicate having heard a community leader talk about breastfeeding.
The findings suggest that improving knowledge among Muslim religious leaders about Islamic perspectives on breastfeeding and increased teaching of community members could positively influence breastfeeding attitudes and rates in this population. Although limited, the findings associated with presentation of an education pamphlet suggest one possible intervention that may have an effect. The respondents' desire to have access to the pamphlet at their religious community center supports the benefits suggested in previous research of engaging religious communities in breastfeeding education (Spencer et al., 2014) . In addition, the male respondents' positive responses to the pamphlet point to the previously studied positive role that men can play (Mitchell-Box et al., 2013) .
The discrepancy between breastfeeding rates for African Americans from the Centers for Disease Control and Prevention data and our study sample serves as a reminder that racial categories have limited value compared with social and cultural characteristics in understanding and influencing breastfeeding choices. This idea is reinforced by the connection that interviewees drew between leading a healthy life and breastfeeding. Since its founding, the African American Muslim community in Philadelphia has emphasized healthy living as a central part of their practice of Islam (The New Africa Center, 2012) .
Past research has suggested that faith communities can influence breastfeeding choices and practices among African Americans and that such communities are underused as 
Statement/Question Response
The brochure is difficult to understand. 6/6 chose "disagreement" or "strong disagreement" The information would help me and other Muslims in making decisions about breastfeeding.
5/6 chose "agreement" or "strong agreement" and 1 "neutral" I learned new information about breastfeeding from the brochure.
6/6 chose "agreement" or "strong agreement"
Will you share the information in the brochure with others?
6/6 chose yes
Where would you want to get the brochure? 6 indicated "mosque or Islamic school/community center," 4 "doctor's office," and 1 "other" (community center) How will you use the information in the brochure?
Sample responses from women: "If I ever have children I would be more open to breast feeding longer (had intentions of trying it, but not for very long)." "To encourage others who ask to breastfeed." "To educate others and . . . affirm my belief in breastfeeding." "Retain this information and also do more research." Sample responses from men:
"I [will] refer this information to people who I know who can best utilize it." "I will use it at home."
Note. Sample demographics: n = 6. Age: 18-42 years. Gender: 2 male, 4 female. Education: 2 high school graduates, 2 some college, and 2 college graduates.
spaces for breastfeeding promotion (Spencer et al., 2014) . The results of this study corroborate this notion among a sample of African American Muslims. Healthcare providers may find it beneficial to encourage Muslim female patients who are debating whether or not to breastfeed or continue breastfeeding to have discussions with their religious communities for further guidance in addition to that which the healthcare provider can offer. Acknowledging the importance of patients' religious beliefs in this way, and generally being knowledgeable about the Islamic beliefs about breastfeeding, allows providers to practice much-needed culturally competent care (Ludington-Hoe et al., 2002; Street & Lewallen, 2013) and may strengthen relationships between providers and Muslim patients. Simultaneously, it is important to note the discrepancies that emerged in understandings of breastfeeding in the Islamic tradition. For instance, although the data overwhelmingly support that the population believes that Islam encourages breastfeeding, interpretations of the Quranic verse related to the appropriate timeframe for breastfeeding varied. In addition, respondents differed on whether Islam obliged or recommended breastfeeding. As such, it is important that healthcare providers not overstep their role and share with patients what they believe are Islamic prescriptions about breastfeeding. Muslims have different interpretations of their religious tradition, which must be remembered in broaching the topic of breastfeeding from an Islamic perspective. This highlights the value of establishing breastfeeding promotion initiatives within Muslim communities, where religious leaders are available to answer questions and help their communities normalize breastfeeding, which other research has identified as an important need (Spencer et al., 2014) . Further research is needed to better understand the best way to engage Islamic teachings and communities to promote breastfeeding.
Study Limitations
Being a convenience sample, the study respondents may have been more favorable toward breastfeeding than a random sampling of people would have been. The number of respondents was small, with certain data subsets containing too few responses to allow for statistical analysis. The mean older age of interviewees requires consideration that the beliefs and practices reflected in the interviews are not fully representative of younger people. In addition, although the results of the IIFAS suggest that African American Muslims in West Philadelphia have positive attitudes toward breastfeeding, the lack of a comparison population makes the data difficult to interpret. Comparing respondents' scores in relation to mean scores associated with breastfeeding in other populations may overestimate or underestimate breastfeeding attitudes. Race-of-interviewer effects may have been at play, making respondents hold back or alter their responses (Spencer et al., 2014) . However, that interviews occurred in the respondents' domain and that the interviewer shared a connection to Islam may have mitigated these effects.
Key Recommendations
Key information for healthcare professionals regarding Islam and breastfeeding that emerged includes the following: 
Conclusion
Many African American Muslims in West Philadelphia seem to have favorable views toward breastfeeding. However, many do not receive information and/or guidance from their religious leaders about breastfeeding, despite the general notion that many hold that their religious tradition encourages breastfeeding. Engaging Muslim communities and incorporating Islamic teachings and beliefs about breastfeeding into a breastfeeding promotion initiative has the potential to positively affect breastfeeding attitudes in this population.
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